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合MEF细胞的电穿孔转染缓冲液的配方: 100 mM NaCl, 1 mM MgCl2, 2 mM ATP, 





















There are a lot of methods for introduction of foreign nucleic acids (DNA or 
RNA) into eukaryotic cells. But there are still many issues unclear, such as the details 
of how these transfection process, and how to obtain higher efficiency by 
optimization of the transfection condition. This thesis focuses on three transfection 
methods: PEI transfection, calcium phosphate precipitation transfection and 
electroporation transfection, in order to find out the appropriate way to deliver genes 
into cells.  
The mechanisms of PEI transfection and calcium phosphate precipitation 
transfection are similar. They are both based on electrostatic interaction between DNA 
and transfection reagents. The positively charged amino groups of PEI, and the 
positively charged calcium ion can attract the negatively charged DNA. This thesis try 
to figure out whether pH value of the buffer influences the size of complex formed by 
PEI or calcium phosphate combine with DNA, and if the size of complex affect the 
transfect efficiency. This thesis confirms that there is no obvious relevance of pH 
value to the size of the complex, when the pH value of buffer is between 6.7 and 7.5. 
And the result also displays no relationship between the size of the complex and the 
efficiency of transfection, if the size of the complex is 100-1100 nm. 
When cells are transient exposed to a high external electric field, It will lead to a 
reversible transient increase in the permeability of the cell membrane to ions and 
molecules. This process is known as electroporation transfection. There is great 
relationship between the content of transfection buffer and the efficiency of 
electroporation and the viability of the cells after electroporation. Through a series of 
experiments in this paper, A siutable buffer for MEF is optimized for electroporation 
transfection. The formula is: 100 mM NaCl, 1 mM MgCl2, 2 mM ATP, 50 mM 
Glycerol, 50 mM Glucose, 10 mM KH2PO4/K2HPO4, 1% DMSO, add H2O to 100 μL. 















formed by transfection reagent combined with DNA and the pH value of buffer, and 
the effection of different electroportion buffer on the transfection efficiency and the 
viability of the cells after electroporation. And we found a method to optimize  
electroporation buffer, this will facilitate our finding of the appropriate transfection 
method for various kinds of cells. 
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楚，还需要经一步的研究。有线型PEI(Line PEI, LPEI）和分枝状PEI(Branched PEI, 
BPEI）两种形式，基于线型的转染试剂已经商业化了。PEI根据其聚合度有一系
列的分子量，从小于1kDa到1.6 × 103 kDa。普遍认为当PEI的分子量为5到25kDa
是最适合做基因转染。分子质量越大细胞毒性也就越大[9]，这可能是因为巨大的
阳离子聚合物堆积在细胞膜外会诱导细胞坏死[10]，相反低分子质量的细胞毒性


















Fig 1.1 Synthesis of branched polyethylenimine by acid catalyzed polymerization of 
aziridine in aqueous solution 





































Figure 1.2 Synthesis of line polyethylenimine 
（by John Wiley, 2005） 
 
1.3.1.2  PEI与DNA的作用 
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